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(57) Abstract: It is intended to provide a DNA enzyme having a largely improved RNA cleavage activity compared with the existing 
DNA enzymes; and a method of controlling activity whereby the RNA cleavage activity of the DNA enzyme can be reversibly 
controlled by light irradiation. Namely, a DNA enzyme in which a nucleotide residue carrying an organic group selected from the 
group consisting of azobenzene, spiropyran, stilbene and derivatives thereof bonded thereto is transferred into the end in the 3' -side 
of the catalytic activity loop; and a method of controlling activity comprising, in controlling the RNA cleavage activity of a DNA 
enzyme, irradiating a DNA enzyme, in which a nucleotide residue carrying an organic group selected from the group consisting of 
azobenzene, spiropyran, stilbene and derivatives thereof bonded thereto is transferred, with light at a definite wavelength to thereby 
reversibly convert the planar structure the organic group into the non-planer structure (i.e., structural isomerization). 
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(57) C;h-*t?a)DN AX>-tf-r AlCj:bL:^i|iSICRN A^Bf;S1t^|plJi$-t±fcDNAX>-<f 'TA, fcJ:!/, 
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f^^miimnx-^^o ^m^^^ir^KNA^mmmmc/uft<Mx-i'i^j:<^ rna<d 

^ir\^fz.ib. X'0^'^t^UNAn\i7K^mmm(AJimm):^>MibhtiX\^fCo ^(DM 
mi^MU 1997m^T^]}^<DJoycehKXoXnWX^}i>X^^(DDNA(D^^^h 

m^^MKNAjjwTK^^mmm^mm^titi (##fp^mi) o 

[0003] r>NA(D^:fy^hmS^^tl^^Ajj\\7K6^mBmi-i—^^^ f^DNA^iVif (^':^=3r 
v'lJ^^ifVi^^ DNAifVi^) ^l^^^tl.. in vitro selection?it^J:«9|g^$tv/cAXy 
>!Kp?i5^1/T— e^T*3!)«9. ^#:f^^M-efe§Mg^^^=3:7r:^i5!'— ^«^^;0^bin vivo 
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wo 2005/083073 



3 



PCT/JP2005/003052 



[0008] ^fc. DNA3^^^lf-f A(DRNA^8lf^tt^^J1^-r^^^«^a?)THili!$ttT*5«9. 
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jfe-tf^^^WML-l^-o ^i^x The Journal of Organic Chemistry 62.846-852(1997), 
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— :^Ty^^7V-N, N, N', N'-7^h^^y:7°intVV*^^n-^T^^Vh^Tirhc:^hy 
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[0033] S^fC. *^0J-efcSTy-<^-ir>M^#:^?»AL/db'^{*ffDNA3i>-ifVi^(D 
^^^ffof^o ^mmmXi-i. 10-23M(^DNA::n^ifVA^'a-^L/Co {b^f^tfpD 
NA3^>'iF-l'A(D'^^J*ABI394SDNA'^^^^^ffi _h|E(D#e>tt/cJeN>'.JjNT 
^y-rh^y-^— XI (a) — (c) t4-^(D^m(Dmmi^M!t^'r^rnm(D:^:^:^T^^4h^ 
y-^— ^ffl V \ TtE<^:^^iB?'J^#o;2^^K(^DNA^^ifVi>» (DNA-1 A : iS^IJ 
#-^4, DNA-lB:iH?lJ#-^5, DNA-lC:ia^lJ#-^6)^'a-^bfCo M^OOy'nh^i 

NA3z>ifVA(DNA-N:ie^iM-^3)t>, ±mtmm<D^^^x^^i.tco ^^(Dm. 
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DNA 




DNA N 
(BS^iJ#^3) 


5' 


- CTGAAGGGGGCTAGCTACAACGATTCTTCCT - 


3' 


DNA - lA 
(Bd^lJ#-^4) 


5' - 


CTGAAGGGGGCTAGCTACAACGAX^TTCTTCCT 


-3' 


DNA - IB 


5' - 


CTGAAGGGGGCTAGCTACAACGAXbTTCTTCCT 


-3' 


DNA - IC 


5' - 


CTGAAGGGGGCTAGCTACAACGAX^TTCTTCCT 


-3* 



[0035] ^TODNA3^>'ifVA(iMALDI-TOFMStCi:l9|^^LfCo */c. SW^brffl 




NCS 



-e*$tl.§:7/V:^l/-fe^ Wy^J^-i/T^— b (FITC) ^^AbfCo 
5 ' - (FITC) -AGGAAGAAGCCCUUCAG-3 * (Sa?lJ##7) 

[0036] ^iife#n-3. ij-.fe?#tn 

TRNA^Blflli^J 

-^^-^J 1 l^lT'^^bfcDNA^^'if -YA (DNA-N : BB^J#-^3, DNA-1 A : ia^J# 
-^4, DNA-lB:ia^lJ#^5, DNA-lC:ia?lJ#^6)^fflV^T. J^T(^^)lRt-t^o 
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DNA^J^^-if-Y^: 16 n mol/L 
SWRNA: 1. 6 u mol/L 
Tris-HCl: 50mmol/L 
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Imol/L 

[0037] ^{i. #^>tvfcS^£;^lft^37°CiCf«b/cti:?aMt-#b. i:bK^!jl (DNA-N:@a 
^XXJ^MMMl—2{DNA-lA:m^m'^4, DNA-lB:ia^lJ#-^5) 

ih^-^, T^y/vT^K^VvmM^1cI!]fet^J:«9RNA(D-^ilfir;t^*^ir(Z)RNA^5)- 
ilbfCo Cl(Z)<5^>^:7/V:^i:i-rp<— v?-Y— (FLA-3000:^d:^*:7-r/VA^± 

^fflV>T470nm(D3fe-eFITC^l5!j®L. 520nm(D^3fe5liS^^— 

[0038] [^2] 





DNA Ji^lf-r A 


■SISIfM (96) 




DNA -N 

(ie?^j#-^3) 


12.5 




DNA - lA 


38.8 




DNA IB 


36.0 


*MM3 


DNA - IC 


33.3 



[0039] ^2tC^i-MmJ:«9. UNA::^>-^^J>>(Dmmf^^l^—:f(D3'm(Dm^^m^(D 

mi) ^ -^^9-Ty'(iiife^[i2) . p<^/n/5/K(iiJfe^!i3) <D^^thmum<7)KNAmm 
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[0040] nm m4-7, it ^m^ 
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[0041] [^3] 



DNA 




DNA - 2A 


5* - CTGAAGGGGGCTAGCTACAACGATX^TCTTCCT - 3' 


DNA - 3A 


5' - CTGAAGGGGGCTAGCTACAACGATTCX^TTCCT - 3' 



[0042] nhthftDNA^>^4^^m\^\ I^Jfe^tll— 3i!^< l^^(D#JI|g(Cl=gev ^, mUX^K 
-A : ^ffl V ^TUV-D36C:7^/^i$^— (m 0 ^^/^^J^M) ^Mbfc^^^^ 

M#^b/ce/i>s^,g(f^(D^r^Sj^;$-ii:fco i(D^#T-ec)UV3fe<^5iSJ*. 100mJ/c 
^#ih$it. Ti^!;/VT5Ky/V«^^1<W]?i{^J;«9RNA(D^ifif>i"i:*^if(^RNA 

[0043] [^4] 
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XV J. >l XV 
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imm2 


DNA-N 


37.3 


37.6 


4^r^ 




DNA - lA 
(I2^J#^4) 


1 O /I 


dO.O 


1«fP 


mmm5 


DNA IB 


21.7 


39.0 


1 W 


mmme 


DNA - 2A 
(IE?iJ#-^8) 


18.0 


29.4 


4^^ 




DNA - 3A 


12.3 


18.5 


4^K 



[0044] miAKT^-r^^Wzi:^. mm^^<D^<Dmmz.i:wmm^m^mm^t\zmi^m 
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[3] tulBX^S^^ (I) ^ (II) ^fcf* (in) . 
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^/c(**gmL<}*/M3<5^Vi^^, ^^S. T5:yS. ^hi3^, ^/VT^^iy/V-m-C 
, -(CH ) -NH-CO-^*fc{*-(CH ) -CO-NH-K, 'faLn= 1— 5-efet9. 

2 n 2 n 

{*T/V=i=¥v^^;7l^em^fcf*^M:i<5^Vig^^. T^y^. ^hn^, ;;&/V:!}^'^v' 
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[6] ttilBDNA^i^^if^i^^S^^, 



A A A 




0=P-OH 0=P-OH 0=P-OH 0=P-OH 
III I 

o o o o 



[7] tlilBX^S^^ (IV) . (V) ^fcf* (VI) . 
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r36 r37 



.q-r31 




r35 r34 



r40 r39 



(IV) 



Q-r41 r43 




r45 r44 



,52 



r52 ^51 



r53_^A_n = 
r55 r54 



r46 r47 



N= N 




V-r48 



r50 r49 



r56 r57 




(V) 



(VI) 



. *fc^^*®^^^>b<^^/^^<^^VJH^^ tK^s^ t^/s. ^ht^s. ;&/vj^^'^^>/vs-e 



-(CH^)^-NH-CO-^*fc{*-(CH^) -CO-NH-^, iKLn=l—5X-h^. K 
^r'\ r'\ r^^-~r"\ R'\ R^^ R^^"^ 



32 



R^\ R'^ R'°«^>JrMVLt^. 

fc{*/M:2-^fVi^^, T^yS. ^hn*. ;^7/v^^^s//vS-egm$tbf'^^i^ 

7VS-efe«9. R'\ R'\ R^'fi. ^^aiz:f^. ^gl^^fcf^/Nn^Vi^^. T 

{*T/v=i=3rv'S;*®m^fcf*^M:i<5^vigiF. Tiamm. T^ym. ^h^m. 
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Claims 1 and 5 

It is unknown what position corresponds to "the end in the 3' -side" 
as set forth in the above claims . It is unknown whether DNA-2A and DNA-3A 
given in Table 3 correspond to examples having azobenzene transferred 
into "the end in the 3' -side" or not. Therefore, it appears that the 
above claims are not clearly described. 

Claims 1, 2, 4 and 6 

It is unknown the "derivatives" as set forth in the above claims mean 
compounds of what structure in practice. Therefore, it appears that 
the above claims are not clearly described. 

It is also unknown what compounds other than the compoiHids presented 
in EXAMPLES, etc. are involved in the scope of the "derivatives". Thus, 
the inventions according to the above claims are neither sufficiently 
supported by the description nor disclosed therein in a manner sufficiently 
clear and complete for the inventions to be carried out by a person skilled 
in the art . 

Claims 1, 2 4 and 6 

Concerning the "DNA enzyme" as set forth in the above claims, those 
relating to "azobenzene" are exclusively indicated as being useful in 
EXAMPLES, etc. Namely, it is unknown whether or not other DNA enzymes 
relating to spiropyran and stilbene are also useful . Thus, the inventions 
according to the above claims are neither sufficiently supported by the 
description nor disclosed therein in a manner sufficiently clear and 
complete for the inventions to be carried out by a person skilled in 
the art . 

Claims 1 and 4 
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carrying an organi c group selected from the group consisting of azobenzene , 

♦ ♦ ♦ " as set forth in the above claims . Although a "DNA enzyme" according 
to the above claims is represented by the formula given in claim 2, for 
example, the organic group transferred between "A" and "B" is not a 
nucleotide residue. Thus, it does not appear that the above claims are 
clearly described. 

No search was made on the inventions which are claimed in claims not 
clearly described as discussed above or which are neither sufficiently 
supportedby the description nor disclosed therein ina manner sufficiently 
clear and complete. 
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